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APPARATUS, AND ASSOCIATED METHOD, FOR 
FACILITATING COMMUNICATION HANDOVERS IN A 
RADIO COMMUNICATION SYSTEM 

The present invention relates generally to communication handovers 
5 between base stations of a radio communication system, such as a BLUEPAC 
(Bluetooth public access) system. More particularly, the present invention 
relates to a manner by which to facilitate communication handovers of a 
Bluetooth, or other, mobile device to a target base station. In one 
implementation, information related to the target base station is provided to 
10 the mobile device by the base station with which the mobile device is first 
associated. In another implementation, separate, dedicated transmitters are 
provided. A first set of dedicated transmitters is utilized to perform setup 
operations with the mobile device, and a second set of transmitters is utilized 
to perform regular data transmissions. 

15 BACKGROUND OF THE INVENTION 

New types of communication systems have been made possible as a 
result of advancements in communication technologies. Such new types of 
communication systems have generally permitted increased rates of data 
transmission or made more convenient, or even made possible, the 

20 transmission of data. 

The advancements in communication technologies have, for example, 
permitted the introduction, and popularization, of new types of radio 
communication systems. Radio communication systems are advantageously 
utilized as communication paths formed during operation thereof include radio 

25 links. By utilization of radio links to form at least portions of the 

communication paths upon which information is communicated, the use of 
such portions of the communication paths do not require conventional 
wirelines. Increased communication mobility, relative to conventional 
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wireline communication systems, is thereby generally possible in a radio 
communication system. 

The technology, referred to as Bluetooth, is exemplary of advancements 
in communication technologies which has permitted new communication 
5 possibilities. A BLUEPAC (Bluetooth public access) system is a 

communication system which utilizes Bluetooth technology. Low power, 
high-frequency (2.4GHz) signals are generated to communicate information 
between a mobile Bluetooth device and a Bluetooth base station. The 
communication range of a Bluetooth device is relatively small, e.g., in the 
10 range of 10 meters. When the Bluetooth device forms a mobile device, 
network infrastructure, of which a Bluetooth base station forms a portion, 
must be able to provide for communications with the mobile device to permit 
the advantages provided by the mobility of the mobile device. Typically, a 
plurality of base stations are utilized, networked together into a LAN (local 
15 area network). Analogous to handover procedures performed in conventional 
cellular communication systems, handover procedures are defined in a 
BLUEPAC system as the mobile device moves throughout an area 
encompassed by the system. 

That is to say, when the mobile device leaves a coverage area, i.e., cell, 
20 defined by a first base station and enters a coverage area defined by a second 
base station, handover operations are performed to handover communications 
from the first base station to the second base station, thereby to permit 
continued communication activities to be maintained. 

Existing procedures by which to perform handovers of communications 
25 are less than ideal. Namely, in existing BLUEPAC systems, an 
inappropriately long period of time might be required for such 
communications to be "handed-over" from a first base station to a target base 
station. 

In conventional procedures, Bluetooth (BT) baseband protocols are 
30 utilized. Using such protocol, the mobile device is required to perform 
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inquiry and page procedures in which inquiry and page scans are performed. 
During such periods, the affected base stations are not able to perform regular 
data transmissions to other mobile devices. Also, the timing perameter of a 
target base station does not necessarily correspond to the timing perameter of 
5 the base station, and that of the mobile device which is synchronized thereto, 
from which communications are to be handed-over. Such time differences 
also might cause a delay in the effectuation of handover of communications to 
the target base station. 

If a manner could be provided by which better to effectuate handover of 
10 communications to a target base station in a BLUEPAC, or other radio, 

communication system, improved communication performance would result. 

It is in light of this background information related to radio 
communication systems that the significant improvements of the present 
invention have evolved. 

15 SUMMARY OF THE INVENTION 

The present invention, accordingly, advantageously provides apparatus, 
and associated method, by which to facilitate efficient handover of 
communications of a mobile Bluetooth, or other, device to a target base 
station. Through operation of an embodiment of the present invention, 

20 handover of communications to the target base station are effectuated more 
quickly than generally permitted utilizing convention techniques, thereby, to 
improve handover procedures. 

An embodiment of the present invention is advantageously 
implemented in a BLUEPAC (Bluetooth public access) communication 

25 system. A BLUEPAC system includes, for instance, a LAN (local area 
network) including Bluetooth base stations capable of communicating 
Bluetooth-compatible signals. Each of the base stations define a coverage 
area within which communications with a mobile Bluetooth device is possible. 
When the mobile Bluetooth device exits the coverage area associated with one 
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of the base stations and enters the coverage area associated with another of the 
base stations, communication handover operations are performed. 
Conventional Bluetooth baseband protocols are utilized to effectuate a hand- 
off. However, the mobile Bluetooth device does not know the address of the 
5 target base station. To determine the address of the target base station, 

therefore, the mobile device performs an inquiry procedure utilizing a special 
dedicated inquiry access code reserved for base stations. The inquiry 
procedure might require a relatively long time period, e.g., several seconds, to 
be performed. And, once the address of the target base station is obtained by 

10 the mobile device, a page procedure must be performed to create a connection 
with the target base station. Timing disparities between the mobile device and 
the target base station might further delay, e.g., by several seconds, the 
creation of the connection. 

In one aspect of the present invention, additional information is 

15 provided to the mobile Bluetooth device regarding one or more potential 

target base stations. The information provided to the mobile Bluetooth device 
facilitates effectuation of communications to a target base station. In one 
implementation, address information associated with the one or more target 
base stations is provided to the Bluetooth device. The address information 

20 provided to the Bluetooth device by the base station with which the mobile 
device is associated obviates the conventional requirement that the mobile 
device perform an inquiry procedure to determine the address of the target 
base station. In another implementation, timing information associated with 
one or more target base stations is provided to the mobile device by the base 

25 station with which the mobile device is associated. Time delay in creation of 
a connection with the target base station due to an erroneous estimation of the 
target base station's timing is reduced. 

In another aspect of the present invention, additional transmitters are 
provided to the Bluetooth base station to facilitate improved rates of 

30 connection of a Bluetooth mobile device with the base station. Separate, 
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dedicated, transmitters are provided in which a first set of transmitters which 
are dedicated to perform connection setup operations. And, at least one 
additional set of dedicated transmitters is utilized to perform regular data 
transmissions. Bandwidth available to the transmitters is thereby utilized 
more efficiently as contrasted to conventional operation of Bluetooth devices 
required to perform regular page and inquiry scans. Fewer delays associated 
with performing connection setup procedures and data transmissions result, 
thereby improving the efficiency of operation of communications in the 
BLUEPAC communication system. 

In a further aspect of the present invention, both the additional 
information is broadcast to the mobile Bluetooth devices to be used by the 
Bluetooth devices to facilitate effectuation of communication handover. And, 
also, separate, dedicated transmitters are provided to the base station, 
separately to perform the separate connection setup and regular data 
transmission functions. Amounts of time required to effectuate 
communication handovers are thereby reduced both because of the 
transmission of the additional information to the mobile device and due to the 
use of the separate, dedicated transmitters. 

In one implementation, the base station includes apparatus which 
collects information related to timing perameters and addresses of neighbor 
base stations which form target base stations and communication handover 
operations. Additional apparatus is provided to the base station to convert the 
collected information into a signal which is broadcast to mobile Bluetooth 
devices positioned within the coverage area associated with the base station. 

In another implementation, apparatus is provided to a mobile Bluetooth 
device to detect signals generated by a base station with which the mobile 
device is associated. The signals include information related to one or more 
potential target base stations to which communications can be handed over in 
communication handover procedures. The apparatus further includes a storage 
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element at which the informational content of the signal is stored, to be 
retrieved during handover procedures. 

By reducing the amount of time required to effectuate handover of 
communications, a manner is provided through operation of an embodiment of 
5 the present invention to facilitate efficient communication handovers. 

In these and other aspects, therefore, apparatus, and an associated 
method, is provided for facilitating handover of communications in a radio 
communication system. The radio communication system includes network 
infrastructure having a first base station and at least a second base station. 

10 The first base station defines a first coverage area, and the second base station 
defines a second coverage area. Each of the first and at least second base 
stations is selectably operable to communicate with a mobile terminal when 
the mobile terminal is positioned in a corresponding one of the first coverage 
area and the second coverage area. Handover of communication occurs when 

15 the mobile terminal moves between the first and second coverage areas. An 
information collector is associated with the first base station. The information 
collector collects information associated with the second base station during 
operation of the radio communication system. A collected-information signal 
generator is coupled to receive the information collected by the information 

20 collector. The collected-information signal generator generates and 
broadcasts a collected-information signal to the mobile terminal to be 
detectable by the mobile terminal when the mobile terminal is positioned 
within the first coverage area. The information contained in the collected- 
information signal is used by the mobile terminal to effectuate handover of 

25 communications between the first base station and the second base station. 

Also in these and other aspects, apparatus, and an associated method, is 
provided for a first base station operable in a radio communication system 
having network infrastructure of which the first base station forms a portion. 
The first base station defines a first coverage area and is operable to 

30 communicate with a mobile terminal when the mobile terminal is positioned in 
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the first coverage area. A first Bluetooth transmitter forms a setup connector 
capable of performing connection setup operations with the mobile terminal. 
At least one Bluetooth transmitter is provided to which the mobile terminal is 
directed subsequent to connection setup operations. The at least one 
5 additional Bluetooth transmitter performs regular data transmissions with the 
mobile terminal. 

A more complete appreciation of the present invention and the scope 
thereof can be obtained from the accompanying drawings which are briefly 
below the following detailed description of the presently-preferred 
10 embodiments of the invention, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a functional block diagram of a BLUEPAC 

(Bluetooth public access) communications system in which an embodiment of 

the present invention is operable. 
15 Figure 2 illustrates a representation of information collected and 

broadcast by a Bluetooth base station of the BLUEPAC communication 

system shown in Figure 1. 

Figure 3 illustrates a sequence diagram illustrating signals generated 

during operation of an embodiment of the present invention. 
20 Figure 4 illustrates a method flow diagram illustrating the method of 

operation of an embodiment of the present invention. 

DETAILED DESCRIPTION 

Referring first to Figure 1, a communication system, shown generally 
at 10, provides for radio communications with a mobile device 12 by way of a 
25 radio-link 14. In the exemplary implementation, the communication system 
10 forms a BLUEPAC (Bluetooth public access) communication system. In 
other implementations, other embodiments to the present invention are 
similarly possible in other such radio communication systems. Here, the 
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communication system includes a LAN (local area network) portion 16 formed 
of a plurality of elements networked together. While only a single network 
loop is illustrated in the Figure to form the LAN, in an actual implementation, 
the LAN may be comprised of more than one interconnected heterogeneous 
5 LANs. 

Included amongst the elements of which the LAN 16 is formed are a 
plurality of Bluetooth base stations, here, a first base station 18, a second base 
station 22, and a third base station 24. Each of the base stations 18-24 defines 
a coverage area within which Bluetooth communications with a mobile 

10 terminal 12 are effectuable. As shown in the Figure, the mobile device 12 is 
positioned within a coverage area 26 defined by the first base station 18. Due 
to the mobility of the mobile device 12, the mobile device is repositionable, 
later to be positioned at, for instance, a coverage area 28 associated with the 
second base station 22, or a coverage area 32 associated with the third base 

15 station 24. When the mobile device moves out of the coverage area with one 
of the base stations and into the coverage area associated with another of the 
base stations, handover of communications must be effectuated so that 
continued communications with the mobile device can occur. While the 
existing BLUEPAC communication system provides a manner for handover of 

20 communications, significant amounts of delay might result, reducing the 
efficiency of communications in the communication system. 

The LAN 16 is further shown to include a BLUEPAC agent 34 to which 
the mobile device 12 can be networked together by way of the radio-link 14 
and the fixed structure of the LAN and also a gateway 36 which forms a 

25 gateway to a public (or other) backbone 38, such as a PSTN (public-switched 
telephonic network) or internet backbone. Communications are thereby 
effectuable between a communication station connected by way of the 
backbone 38 to the LAN 16 by way of the radio-link 14 with the mobile 
device. The LAN further includes a router 42, effectuable in conventional 
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manner, to route data through the LAN to permit communication of the data 
with the mobile device. 

An embodiment of the present invention is operable to facilitate 
handover of communications with the mobile device 12 as the mobile device 
5 exits a coverage area associated with one of the base stations and enters the 
coverage area associated with another of the base stations. And, more 
generally, an embodiment of the invention is operable in any situation in 
which handover of communications is to be effectuated. 

The base station 18 illustrates the functional elements of an 

10 embodiment of the present invention. Such elements are also shown to form 
portions of the base station 24. For purposes of simplicity, such elements are 
not separately to form. In the exemplary implementation, however, each of 
the base stations operable in the communication system is operable to perform 
the functions of the functional elements shown to form portions of the base 

15 station 18. 

The apparatus 44 of the base station 18 includes an information 
collector 46 which is operable during operation of the base station to collect 
information related to others of the base stations. Here, the information 
collector collects information related to the base station 22 and the base 

20 station 24, both neighboring base stations to the base station 18 and each 
representing a potential target base station to which effectuation of a 
communication handover might occur. In the exemplary implementation, both 
address information associated with the respective base stations 22 and 24 and 
timing parameter information of the timing, i.e., clock, of the respective base 

25 stations are collected by the information collector 46. 

The information collected by the information collector 46 is provided, 
here by way of the line 48, to a collected-information signal generator 52. 
The collected-information signal generator 52 generates a signal of values 
responsive to the information collected by the information collector 48. The 

30 signal generated by the signal generator is broadcast, here by way of a 
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transmitter 54 to be broadcast to the mobile device 12 when positioned in the 
coverage area 26. The information collected by the information collector and 
which is utilized to form the collected-information signal is utilized by the 
mobile device 12 during handover operations to facilitate efficient handover 
5 of communications from one base station to another. 

In the exemplary implementation in which address information and 
timing information is collected by the information collector, such information, 
when received by the mobile device and handover of communications is to be 
effectuated, is utilized by the mobile device to identify the target base station 

10 and to determine corresponding timing synchronization to best effectuate 
handover. In essence, generation of the collected-information signal and 
broadcast to the mobile device permit the mobile device to become pre- 
synchronized to the target base station. 

The mobile device 12 is here shown to include a collected-information 

15 signal detector 56 for detecting the collected-information signal broadcast by 
the transmitter 54 and a storage element 58 for storing the informational 
content of the signal until handover of communications is to be effectuated. 
Because the timing information and the address information is provided to the 
mobile device prior to a need for effectuation of a handover, inquiry 

20 procedures, conventionally required during handover to ascertain the address 
of a target base station is obviated. Also, the duration of a paging procedure, 
also conventionally required in the effectuation of a handover, is minimized as 
the clock off-set of the target base station which forms the timing information 
or is ascertainable therefrom, is also named by the mobile device. 

25 The apparatus 44 of the base station 18 is further shown to include a 

plurality of additional transmitters 62 in addition to the transmitter 54. In the 
exemplary implementation, the transmitter 54 is utilized as a setup connector 
operable to perform regular page and inquiry scans while the additional 
transmitters 62 are operable to perform regular data transmissions. 

30 Conventional Bluetooth transmitters, such as the transmitters 54 and 62 are 
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operable to communicate with seven mobile devices. By adding additional 
transmitters 62, additional communications are effectuable with additional 
groups of mobile devices to perform regular data transmission therewith. 
Similar increases are effectuable by increasing the number of transmitters 54. 
5 In operation, the transmitter 54 utilized as a setup connector performs 

regular paging inquiry scans. After connection has been established between 
the transmitter 54 and the mobile device 12, the mobile device is redirected to 
one of the transmitters 62 after which regular data transmissions are possible. 
Figure 2 illustrates exemplary information collected by the 

10 information-collector 46 forming a portion of an embodiment of the present 
invention. The information is here illustrated in tabular form in which 
information associated with the base station 22 is tabulated in a first row 68, 
and information associated with the base station 24 is tabulated in a second 
row 72. Information associated with other base stations can analogously be 

15 represented. As shown, address information associated with the base stations 
is tabulated in a column 74, and time clock information associated with each 
of the base stations is tabulated in a column 76. The information tabulated in 
columns 74 and 76 is indexed together with the respective base stations 
identified in the column 78. 

20 The collected-information signal generator 52 (shown in Figure 1) 

generates a signal formed of values representative of the information tabulated 
in the columns 74 and 76 and broadcasts the signal throughout the coverage 
area encompassed by the base station. Such information, when detected at a 
mobile device is stored thereat. And, when a communication handover is to 

25 be effectuated, such information is retrieved and utilized to facilitate efficient 
handover of communications between base stations. 

Figure 3 illustrates a sequence diagram, shown generally at 82, which 
illustrates signaling between the mobile device 12 and the base station 18 
during operation of an embodiment of the present invention. The sequence 

30 represents signaling between the mobile device 12 and the base station 18 as 
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the mobile device exits the coverage area 32 and into the coverage area 26, 
necessitating handover of communications to the base station 18. Information 
associated with the base station 18, in manners described above, is stored at 
the memory device 58 (shown in Figure 1) of the mobile device. Such 
5 information is retrieved and utilized to page the base station 18. Segment 84 
of the Figure represents paging of the connection setup transmitter 54 by the 
mobile device. The connection setup transmitter, and associated circuitry 
forming a connector, is aware of the number of connected mobile devices to 
transmitter 62 of the base station and selects to which of the transmitters 62 

10 communications with the mobile device should be redirected. Selection is 
made, and the connection setup transmitter 54 disconnects out of connection 
with a piconet formed with the mobile device 12, indicated by the block 86. 
Subsequent to such disconnection, the mobile device 12 enters a page scan 
state to await a page request from one of the data transmitters 62. 

15 The selected transmitter 62 is alerted, as indicated by the block 88, and 

the selected transmitter generates a page indicated by the segment 92 to the 
mobile device. The mobile device 12 thereafter joins the piconet associated 
with the selected data terminal, as indicated by the block 94. 

Thereby, quicker and more efficient, connections to the target base 

20 station are possible and the transmitter 54 forming the setup connector is 

operable only to handle connection setups. As the data transmitter 62 is aware 
of the address of the mobile device and clock setting, the page procedure 
performed to page the mobile device is able to be performed much more 
quickly as contrasted to a conventional page procedure in which there is no 

25 knowledge of the relative timing of different base stations. The data 

transmitters 62 are able to be utilized thoroughly to perform regular data 
transmissions. Therefore, available bandwidth is used more efficiently in 
contrast to conventional practice in which Bluetooth devices are required to 
perform regular page and inquiry scans. And, as a plurality of transmitters 62 
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are utilized, an increased amount of available bandwidth is available for active 
members in a piconet formed with mobile devices. 

Figure 4 illustrates a method, shown generally at 102, of an 
embodiment of the present invention. The method 102 facilitates handover of 
5 communications between the first and second base stations when a mobile 

terminal operable in a radio communication system is moved between first and 
second coverage areas. First, and as indicated by the block 104, information 
associated with the second base station is collected during operation of the 
radio communication system. Then, and as indicated by the block 106, a 
10 collected-information signal is generated which contains information to be 
used by the mobile terminal to effectuate handover of communications 
between the first base station and the second base station. And, as indicated 
by the block 110, the collected-information signal is broadcast to the mobile 
terminal. 

15 The information broadcast to the mobile terminal is utilized to facilitate 

efficient handover of communications with the mobile device to a target base 
station to permit continued communication with the mobile device as the 
mobile device is positioned throughout an area encompassed by the radio 
communication system. 

20 The previous descriptions are of preferred examples for implementing 

the invention, and the scope of the invention should not necessarily be limited 
by this description. The scope of the present invention is defined by the 
following claims: 
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We claim: 

1 . In a radio communication system having network infrastructure 
including a first base station and at least a second base station, the fist base 
station defining a first coverage area and the second base station defining a 
second coverage area, each of the first and at least second base stations 
respectively, selectably operable to communicate with a mobile terminal when 
the mobile terminal is positioned in a corresponding one of the first coverage 
area and the second coverage area, an improvement of apparatus for 
facilitating handover of communications between the first and second base 
stations when the mobile terminal moves between the first and second 
coverage areas, respectively, said apparatus comprising: 

an information collector associated with the first base station, 
said information collector for collecting information associated with the 
second base station, during operation of the radio communication system, the 
information associated with the second base station usable by the mobile 
15 terminal during effectuation of the handover of communication; and 

a collected-information signal generator coupled to receive the 
information collected by said information collector, said collected-information 
signal generator for generating and broadcasting a collected-information 
signal to the mobile terminal to be detectable by the mobile terminal when the 
20 mobile terminal is positioned within the first coverage area, the information 
contained in the collected-information signal used by the mobile terminal to 
effectuate handover of communications between the first base station and the 
second base station. 

2. The apparatus of claim 1 wherein the mobile terminal comprises 
25 a Bluetooth device capable of communicating Bluetooth-compatible signals, 

wherein the first and at least second base stations comprise stationary 
Bluetooth devices and wherein the collected-information signal generated by 
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said collected-information signal generator comprises a Bluetooth-compatible 
signal. 

3. The apparatus of claim 1 wherein the information collected by 
said information collector comprises an address which identifies the second 

5 base station. 

4. The apparatus of claim 1 wherein the information collected by 
said information collector comprises a clock offset value of the second base 
station. 

5. The apparatus of claim 1 wherein the information associated 
10 with the second base station collected by said information comprises 

information required of the mobile terminal to effectuate handover of 
communications between the first base station and the second base station. 

6. The apparatus of claim 1 wherein the at least the second base 
station comprises the second base station and at least a third base station and 

15 wherein said information collector is further for collecting information 
associated with the at least the third base station. 

7. The apparatus of claim 6 wherein the collected-information 
signal generated by said collected-information signal generator further 
comprises the information associated with the at least the third base station. 

20 8. The apparatus of claim 1 wherein the first and at least second 

base stations each comprise Bluetooth devices and wherein said apparatus 
further comprises: 

a first Bluetooth transmitter forming a setup connector capable 
of performing connection setup operations with the mobile terminal; and 

25 at least one additional Bluetooth transmitter to which the mobile 

terminal is redirected subsequent to connection setup operations, said at lest 
one additional Bluetooth transmitter for performing regular data transmissions 
with the mobile terminal. 

) 0120940A1_L> 



wo 01/20940 



PCT/IBOO/01299 



16 

9. The apparatus of claim 8 wherein the radio communication 
system comprises a multi-user communication system having a plurality of 
mobile terminals and wherein said at least one additional Bluetooth 
transmitter comprises a plurality of additional Bluetooth transmitter. 

5 10. The apparatus of claim 9 wherein said first Bluetooth transmitter 

redirects a selected mobile terminal of the plurality of mobile terminals to a 
selected one of said plurality of additional Bluetooth transmitters. 

1 1 . The apparatus of claim 9 wherein the connection setup 
operations performed by said first Bluetooth transmitter which forms the setup 

10 connector comprises page scans. 

12. The apparatus of claim 9 wherein the connection setup 
operations performed by said first Bluetooth transmitter comprise inquiry 
scans. 

13. The apparatus of claim 8 wherein the setup operations performed 
15 by said first Bluetooth transmitter comprise detecting a page generated by the 

mobile terminal and, responsive thereto, for determining to which of said at 
least one additional Bluetooth transmitter to which the regular data 
transmissions with the mobile terminal are to be performed. 

14. The apparatus of claim 13 wherein said first Bluetooth 
20 transmitter further informs a selected one of the at least one additional 

Bluetooth transmitter to which the regular data transmissions are determined 
to be redirected, and wherein, responsive thereto, the selected one pages the 
mobile terminal. 

15. Apparatus for a first base station operable in a radio 

25 communication system having network infrastructure of which the first base 

station forms a portion, the first base station defining a first coverage area, the 
first base station operable to communicate with a mobile terminal when the 
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mobile terminal is positioned in the first coverage area, said apparatus 
comprising: 

a first Bluetooth transmitter forming a setup connector capable 
of performing connection setup operations with the mobile terminal; and 
5 at least one Bluetooth transmitter to which the mobile terminal 

is redirected subsequent to connection setup operations, said at least one 
additional Bluetooth transmitter for performing regular data transmissions 
with the mobile terminal. 

16. The apparatus of claim 15 wherein the network infrastructure 

10 further includes at least a second base station, the second base station defining 
a second coverage area, the second base station operable to communicate with 
the mobile terminal when the mobile terminal is positioned in the second 
coverage area, said apparatus further for facilitating handover of 
communications between the first and second base stations, respectively, when 

15 the mobile terminal moves between the first coverage area and the second 
coverage area, said apparatus further comprising: 

an information collector associated with the first base station, 
said information collector for collecting information associated with the 
second base station, during operation of the radio communication system; and 

20 a collected-information signal generator coupled to receive the 

information collected by said information collector, said collected-information 
signal generator for generating and broadcasting a collected-information 
signal to the mobile terminal to be detectable by the mobile terminal when the 
mobile terminal is positioned within the first coverage area, the information 

25 contained in the collected-information signal used by the mobile terminal to 
effectuate handover of communications between the first base station and the 
second base station. 

17. In a method for communicating in a radio communication system 
having network infrastructure including a first base station and at least a 
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second base station, the fist base station defining a first coverage area and the 
second base station defining a second coverage area, each of the first and at 
least second base stations respectively, selectably operable to communicate 
with a mobile terminal when the mobile terminal is positioned in a 
5 corresponding one of the first coverage area and the second coverage area, an 
improvement of a method for facilitating handover of communications 
between the first and second base stations when the mobile terminal moves 
between the first and second coverage areas, respectively, said method 
comprising: 

10 collecting information associated with the second base station 

during operation of the radio communication system, the information usable 
by the mobile terminal during effectuation of the handover of 
communications; 

generating a collected-information signal which contains 

15 information to be used by the mobile terminal to effectuate handover of 

communications between the first base station and the second base station; 
and 

broadcasting the collected-information signal to the mobile 

terminal. 

20 18. Apparatus for a mobile Bluetooth device to facilitate 

effectuation of handover of communications with the Bluetooth device 
between a first base station and a second base station, said apparatus 
comprising: 

a collected-information signal detector coupled to detect a 
25 collected-information signal generated by a selected one of the first base 
station and the second base station, the collected-information signal 
containing information associated with an other-than-selected one of the first 
base station and the second base station; and 
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a storage device coupled to said collected-information signal 
detector, said storage device for storing values representative of the collected- 
information signals, the values retrievable and used during handover 
procedures. 



iDOCID: <WO 0120940A1_L> 



1/2 




O 


00 


LECTED- ; 
) SIGNAL . 
ERATOR ; 




1. viva 


; ziij 


H 


oviva 


1 — -J 
1 O 
1 o 




;coL 

.INFC 
; GEN 




yO103NNO0 

dni3s 



' o 


00 


: COLLECTED- ; 

. INFO SIGNAL 7 
; GENERATOR \ 




I. viva 


1 lllu 
1 2—1 


H 


0 viva 


1 — -J 
1 o 
1 O 






U0103NNOO 

dni3S 




SDOCID:<WO 0120940A1 I > 



wo 01/20940 



PCT/IBOO/01299 



78 



68' 



72> 



212 

^74 



76 



BS 


BD_ADDR 


BT_CLK 


^ B.S. 2 


: : 42 


0X98E7066 


^ B.S. 3 


: : 6E 


0XB346582 



FIG. 2 



12 



94> 



18 



DISCONNECT 



92 



ALERT 



JOIN 
PICONET 



/ 
88 



86 



FIG. 3 

102 



COLLECT INFORMATION 
ASSOCIATED WITH A 
2D BASE STATION 



V 



I 



104 



GENERATE A COLLECTED- 
INFORMATION SIGNAL 



V 



I 



106 



BROADCAST THE COLLECTED- 
INFORMATION SIGNAL TO 
THE MOBILE TERMINAL 



V 



110 



FIG. 4 



.012O94OA1J_> 



INTERNATIONAL SEARCH REPORT 



Intern lal Application No 

PCT/IB 00/01299 



A. CLASSIRCATION OF SUBJECT MATTER 

IPC 7 H04Q7/38 



According to International Patent Classification (IPC) or to both national classificalion and IPC 



B. RELDS SEARCHED 



Minimum documenlatton searched (classificalion system (onowed by classification symbols) 

IPC 7 H04Q H04L 



Documentation searctied other than minimum docunfientation to the extent that such documents are included in the fields searched 



Etecironic data base consulted during the international search (name of data base and. where practical, search terms used) 



CDOCUME 

1 Category" 


NTS CONSIDERED TO BE RELEVANT 

Citation of document, witti indicalion. wtiere apptopiiate. of the relevant passages 


Relevant to claim No. 


X 

A 


EP 0 589 753 A (ALCATEL RADIOTELEPHONE) 
30 March 1994 (1994-03-30) 
figures 4,5,7 
column 12, line 39 - line 57 
*IDEM* 


1,5-7,17 
16,18 


X 


US 5 949 776 A (MAHANY ET AL.) 
7 September 1999 (1999-09-07) 
figure 14 

column 29, line 59 -column 30, line 39 


1,3-7. 
16,17 


A 


EP 0 483 544 A (I.B.M) 
6 May 1992 (1992-05-06) 
abstract; figures 1A-2,4A,4B 
column 6, line 16 - line 32 

-/-- 


2,8-15 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



' Special categories of cited docunrtents : 

'A* document defining the general stale of the art which is not 

considered to t»e of particular relevance 
"E" earlier docunrent but published on or after the international 

filing date 

'f document which may throw doubts on priority claim(s) or 
^ which is cited to establish the publication date of another 
citation or other spectai reason (as specified) 
•O* document referring to an oral disclosure, use, exhibition or 
other nrteans 

•P" document published prior to the international filing date but 
' later than the priority date claimed 



•T" later document published after the international filing date 
or priority dale and not in conflict with the application but 
died to understand the principle or theory underlying the 
invention 

■X' docunient of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y' document of particular relevance: the claimed invention 

cannot be considered to invohfe an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

■&■ document member of the same patent family 



Date of the actual completior» of the intemalional search 

1 December 2000 



Date of mailing of the intemattonal search report 

15/12/2000 



Name and mailing address of the ISA 

European Patent (Dfftee. P.B. 5818 Paientlaan 2 
NL - 2280 HV Rqsvnjk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Danlelldis, S 



Form PCT/)SA/210 (secorwl sheet) (July 1992) 



page 1 of 2 



SDOCiD: <WO 0120940A1_ 



INTERNATIONAL SEARCH REPORT 



Inten. .nal Application No 

PCT/IB 00/01299 



C.(Cont(nuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



HAARTSEN J: "BLUETOOTH - THE UNIVERSAL 
RADIO INTERFACE FOR AO HOC, WIRELESS 
CONNECTIVITY" 

ERICSSON REVIEW. SE, ERICSSON. STOCKHOLM, 
no. 3, 1998, pages 110-117, XP000783249 
ISSN: 0014-0171 
the whole document 

WO 94 21057 A (TELEFONAKTIEBOLAGET LM 
ERICSSON) 15 September 1994 (1994-09-15) 
claim 7 

MOULY M ET AL: "THE 

PSEUDO-SYNCHRONISATION, A COSTLESS FEATURE 
TO OBTAIN THE GAINS OF A SYNCHRONISED 
CELLULAR NETWORK" 

MRC MOBILE RADIO CONFERENCE, XX, XX, 
November 1991 (1991-11), pages 51-55, 
XP000391318 
the whole document 



1,4 



Form PCT/ISA/210 (continuation ot second sheet) (July 1992) 



Z\D: <WO 0120940A1J_> 



page 2 of 2 



Information on patent family members 



intern lal Application No 

PCT/IB 00/01299 



Patent document 




Publication 


Patent famiiy 


Pubiicatron 


cited in search report 




date 




meinber(s) 




EP 589753 


A 


30-03-1994 


FR 


2695776 A 


18-03-1994 




AT 


193795 T 


15-06-2000 






AU 


4737793 A 


24-03-1994 






CN 


1092228 A 


14-09-1994 






DE 


69328809 D 


13-07-2000 






EP 


1032234 A 


30-08-2000 






ES 


2147193 T 


01-09-2000 






FI 


934006 A 


16-03-1994 






JP 


6205460 A 


22-07-1994 






NO 


933254 A 


16-03-1994 






NZ 


248564 A 


28-05-1996 






SG 


49019 A 


18-05-1998 


US 5949776 


A 


07-09-1999 


US 


5602854 A 


11-02-1997 




US 


5657317 A 


12-08-1997 






US 


5555276 A 


10-09-1996 






US 


5365546 A 


15-11-1994 






US 


5052020 A 


24-09-1991 






AU 


6987694 A 


12-12-1994 

Xw X Cik x^«/^ 






WO 


9427382 A 


24-11-1994 






US 


5790536 A 


04-08-1998 






US 


5696903 A 


09-12-1997 






CA 


2162722 A 


24-11-1994 






AU 


696841 B 


17-09-1998 






AU 


5986994 A 


19-07-1994 






CA 


2152598 A 


07-07-1994 






EP 


0681762 A 


15-11-1995 

X XX X^^w 






WO 


9415413 A 


07-07-1994 






US 


5673031 A 


30-09-1997 






US 


5708680 A 


13-01-1998 






US 


5844893 A 


01-12-1998 

wx XL x<^i^w 






US 


5940771 A 


17-08-1999 






AU 


700800 B 


14-01-1999 






AU 


3145895 A 


22-02-1996 

LL wL X^^V 






AU 


715628 B 


03-02-2000 






AU 


9815198 A 


04-03-1999 






CA 


2195661 A 


08-02-1996 






EP 


0784893 A 


23-07-1997 






WO 


9603823 A 


08-02-1996 






US 


5726984 A 


10-03-1998 






CA 


2184811 A 


08-09-1995 

W^^ War A^^W 






WO 


9524074 A 


08-09-1995 

WW W^ X ^ ^ *rf 






US 


5912926 A 


15-06-1999 

X^ WW X^^^ 






CA 


2074169 A 


19-07-1991 






EP 


0511295 A 


04-11-1992 

W^ XX X^^L 






US 


5331136 A 


19-07-1994 






WO 


9111065 A 


25-07-1991 






US 


5680633 A 


21-10-1997 

LX XW x^**/ 






US 


5567925 A 


22-10-1996 

LL Xw X^^W 






US 


5679943 A 


21-10-1997 






US 


5949056 A 


07-09-1999 






US 


5218187 A 


08-06-1993 






us 


5313053 A 


17-05-1994 


. EP 483544 


A 


06-05-1992 


us 


5212806 A 


18-05-1993 

xw w^ X^^w 




DE 


69119352 D 


13-06-1996 






DE 


69119352 T 


07-11-1996 






JP 


2511592 B 


26-06-1996 



Forni PCT/ISA/2tO (patent family annex) (July 1992) 
SCOCID; <WO 0120940A1J_> 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Intern. tal Application No 

PCT/IB 00/01299 



Patent document 


Publication 


Patent tamity 


Publication 


cited in search report 


date 


member(s) 


date 



EP 483544 



WO 9421057 



15-09-1994 



JP 


4249443 


A 


04- 


-09- 


-1992 


AU 


672294 


B 


26- 


-09- 


-1996 


AU 


6223394 


A 


26- 


-09- 


-1994 


CA 


2133734 


A 


15- 


-09- 


-1994 


CN 


1103242 


A 


31- 


-05- 


-1995 


DE 


69418547 


D 


24- 


-06- 


■1999 


DE 


69418547 


T 


16- 


-09- 


■1999 


DK 


638215 


T 


22- 


-11- 


-1999 


EP 


0638215 


A 


15- 


-02- 


■1995 


ES 


2133545 


T 


16- 


-09- 


•1999 


FX 


945120 


A 


31- 


-10- 


■1994 


GR 


3030895 


T 


30- 


-11- 


■1999 


JP 


7507433 


T 


10- 


-08- 


■1995 


NZ 


262526 


A 


26- 


-07- 


■1996 


RU 


2120697 


C 


20- 


-10- 


■1998 


SG 


42906 


A 


17- 


-10- 


■1997 


US 


5640679 


A 


17- 


-06- 


■1997 



i 



Form PCT/ISA/210 {patent lamity annox) {Juty 1 992) 
<WO 0120940A1J_> 



page 2 of 2 



age Blank (uspto) 



